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A family of hypergraphs is exhibited which have the property that the mini- 
mum cardinality of a transversal is equal to the maximum cardinality of a 
matching. A result concerning domination and independence in trees which 
generalises a recent result of Meir and Moon is deduced. 
For a hypergraph H = (X, &)>, a family 6, _C d is defined to be a matching 
if the edges of gO are’pairwise disjoint. A transversal of a hypergraph H = 
(X, 8) is a subset T _C X such that T n E + 0 for each E E 8. Matchings and 
transversals of hypergraphs are considered in [I, Ch. 181. Let v(H) and T(H) 
denote the maximum cardinality of a matching of H and the minimum 
cardinality of a transversal of H, respectively. It is clear that for any hyper- 
graph H, v(H) < T(H). Berge and Las Vergnas [2] have proven that v(X) = 
T(H’) for every partial subhypergraph H’ of H if and only if H is balanced 
(cf. [l, p. 4501). 
In Theorem 1 we exhibit a family of hypergraphs H which are not in 
general balanced, but which do have the property v(H) = T(H). A result 
concerning domination and independence in trees which generalises a recent 
result of Meir and Moon will be deduced. If T is a tree, then V(T) will denote 
its vertex set. Let {Tl , T2 ,..., Tn} be an arbitrary collection of subtrees of T, 
and let ,I$ = V(Ti) for 1 < i < n. 
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TFNEOREM 1. If H is the hypergraph with vertex set l,jL, & and edge set 
d = (Sl 71~., S,), then v(H) = T(H). 
Proof. As noted, it suffices to show that v(H) > T( 
then V(H) = T(H). Suppose T(H) = k > 2, and let 
transversal. Let T* be the smallest subtree of T containing S, and suppose 
the vertices are labelled so that s1 is an endvertex of T” and s, is the closest 
sj (j > 2) to ‘91 , 
It follows from the definition of S that for each si there is a member of 8, 
which we will call 17~ , such that Ej n S = (sj). We may suppose that 
& n IF* = (A$. If not, then let x be the vertex adjacent to s1 in T*, replace 
s1 in S by X, and try again. It is easy to see that eventually we would find a 
transversal with the required property. 
Let T’ be the component of T - s, containing s2 ,...9 Sk . Let d’ be the 
subcollection of d obtained by deleting all members which contain rr, , 
Consider the hypergraph H’ which has edge set 6’ and vertex set u 8’. 
note that w 8’ C V(T’). Clearly T(Z) = k - 1, and, by induction, one can 
assume that I@‘) = $H’). Now El A V(T’) = @ because El n T* = (sl). 
ence El and some set of v(H’) = k - 1 members of 8’ will be k pair-wise 
depend.ent sets in 8. Thus v(H) 3 k = T(H) ~orn~~eti~g the proof. 
If the center vertex of a K,,, is labelled 4, and the other vertices are Label1 
12 and 3, then the hypergraph with edges 124, 134 and 234 satisfies t 
hypotheses of the theorem, but it is not balanced. 
It is of interest to note that the “tree” used for Theorem 1 may not be 
replaced by “bipartite graph.” For suppose 1, 2, 3 and 4 are the successive 
vertices of a Cd and H is the hypergraph with edges 123, 234, 341 and 412, 
then v(H) = I but 7(H) = 2. 
We now apply Theorem 1 to obtain a result concerning d~rni~at~o~ and 
independence in trees. Let R = {(Q , a,), (vg , a,),..., (vi , at)jg where {q,..., vi] 
is the vertex set of a tree T and each ai is a non-negative integer. A set 
S 2 V(T) is an R-dominating set if and only if for each ui E V(T) there exists 
s E S such that d(s, vi) < ai . Let yR(T) be the minimum ~ard~n~~ity of an 
R-dominating set of T. These generalized concepts of domination were 
introduced in [5]. We note that if each a, = I, then an ~-dominating set is a 
dominating set as defined by Ore [4]. A set PC V(T) is an 
if and only if for each pair of distinct vertices vi f vj in I t 
o E V(T) such that d(v, vi) < ai and d(v, vj) 6 aj . Let Pn( 
cardinality of an R-independent set of T. 
COROLLARY 1. For any tree T, yR(T) = PR(T). 
Proofi For each i = I,..., t let N(v,: ai) = (v E V(T): d(v, ui) < ai>, and 
let 4-f be the hypergraph with edge set (N(vi: aJ: i = I,..., t>. A set S is 
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R-dominating in T if and only if& is a transversal of H. Hence yx(T) = r(H). 
The set (ui, , vi, ,..., vi,} is R-independent in T if and only if the corresponding 
edges of H form a matching, and thus ,LIR(T) = v(H). But each N(v,: ai) is the 
vertex set of a subtree of T. Therefore H satisfies the hypothesis of Theorem 1 
and T(H) = v(H), i.e., yR(T) = &(T). [ 
We now consider the special case in which ai = k for each i. Then the 
R-dominating sets are precisely the k-coverings as defined by Meir and Moon 
[3]. Furthermore, a set I is R-independent if and only if for each pair X, y of 
distinct vertices in I, d(x, JJ) > 2k, i.e., R-independent sets are precisely 
2k-packings as defined by Meir and Moon. Hence the following result is 
immediate from Corollary 1. 
COROLLARY 2. (Meir-Moon) For any tree T the maximum cardinality qf a 
2k-packing of T is equal to the minimum cardinulity of a k-covering of T. a 
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